1943-1947
Feed Preparation for Uranium
Enrichment Oper.

1944-1947
Electromagnetic Uranium
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Gomponent Operations

Uranium Forming and
Machining for Weapon

Weapon Component
Assernbly Operations

1954-1932
Disposal in Bear Creek
Burial Ground

v Hope Pond

1992-present
Y-12 National Security Complex

's Evaluation of Y-12
eleases—{ak Ridge Reservation
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Ahout the Y-12 Plant

In 1942, the federal government established the Oak Ridge Reservation as part of the
Manhattan Project to research, develop, and produce special nuclear material for
nuclear weapons. Four large complexes were built. The Y-12 plant, the K-25 site, and
the S-50 site were created to enrich uranium, and the X-10 site was created to produce
and separate plutonium.

The 825-acre Y-12 plant, now called the ¥Y-12 National Security Complex, is located
in the eastern end of Bear Creek Valley about two miles south of downtown Oak
Ridge. The Scarboro community, a residential area within the city of Oak Ridge, is
about a half mile from the Y-12 plant. The plant is separated from the Scarboro com-
munity and the other residential areas of Oak Ridge by Pine Ridge, a ridge that rises
to about 300 feet above the valley tloor.

From 1944 to 1947, the Y-12 plant was used to enrich uranivm. In 1952, the plant was
converted to enrich lithium-6 using a column-exchange process and to fabricate com-
ponents for thermonuclear weapons using high-precision machining and other
specialized processes. In 1992, the mission of the Y-12 plant was curtailed. Currently,
the plant is used to remanufacture nuclear weapons components and dismantle and
store strategic nuclear materials. The National Nuclear Security Administration uses
the Y-12 National Security Complex as the primary storage site for highly enriched
uranium. Operational levels have increased since 1992, but total operations have not
approached the levels that occurred before the 1990s.
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Why is ATSDR at the Dak Ridge Reservation?

The Agency for Toxic Substances and prves S T :
Disease Registry (ATSDR) is the princi- Whal s ATSDR's mission?

_ ATRDFe mission is 1o seive the oublic by
ﬁigﬁgfﬁjﬁgZ:z‘ﬂj&?@‘ff’ _C%}‘a‘ged using the best science, taking responsive pub-

¢ ot S to hazard b Hio health actions, and providing trusted health
of 8Xposie to hazardous substances I jnsormation to prevent harmiul exposures and
the environment. Congress created

diseases related to toxie substancas.
ATSDR to implement the health-related
sections of the 1980 Superfund law and other laws that protect the public from haz-
ardous waste and environmental spills of hazardous substances. The Oak Ridge
Reservation is on the U.S. Environmental Protection Agency’s National Priorities List
for Uncontrolled Hazardous Waste Sites.

People living near the Oak Ridge Reservation want to know 1if thewr health could be
affected by uranium releases from the Y-12 plant. ATSDR conducted a public health
assessment to evaluate whether the releases could be harmful to people who bive in com-
munities near the reservation. ATSDR 1s working with the Oak Ridge Reservation
Health Effects Subcommuttee (ORRHES) to ensure that the public health questions of
people hiving in the Oak Ridge Reservation area are answered.

The Oak Ridge Reservation Health Effects Subcommittee was formed in 1999 under the
guidelines of the Federal Advisory Committee Act to serve as an advisory group to
ATSDR and the Centers for Disease Control and Prevention (CDC) on matters related
to public health activities and research at the Oak Ridge Reservation. Members of the
Subcommittee represent diverse interests, expertise, backgrounds, and commumities.
The Subcommittee provides an opportunity for all people to comment on issues
discussed and helps prioritize issues evaluated by ATSDR.

What is ATSDR doing at the Oak Ridge Reservation?

ATSDR is using the public health assessment process to evaluate previous studies and
environmental data to determine whether releases of hazardous substances from the Oak
Ridge Reservation could have affected the health of people in communities near the reser-
vation. The public health assessment is the primary public health process ATSDR uses to

+ Identify populations off the site who could have been exposed to hazardous substances
“ Determine the potential health effects of exposure

+ Address the health concerns of people m the community

+ Recommend any needed follow-up public health actions to address exposure

What conclusion did ATSDR reach about health effects related fo
Y-12 uranium releases?

ATSDR’s extensive public health assess-
ment concludes that residents living in the
city of Oak Ridge were exposed to urani-
um released from the Y-12 plant. Although
people in the area were exp@sed to uram-

Uranium released from the Y-12 plant is
not & public health hazard for peaple living
aear the Dak Ridge Reservation.
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Figure 1. Key Issues and Concerns Evaluated by ATSDR

ED_013967_00000353-00003



Y-12 Uranium Releases

R

=

Evaluation of Past Uranium Releases (1944-1995)

To evaluate potential harmful effects

from exposure to uranium in the past, ATSDR concluded that the levels of
ATSDR used the estimates of uranium uranium to which people living near the
releases and the modeling results from the Y-12 plant were exposed in the past poss
screening evaluation conducted by the 80 apparent heallh hazard lrom either
Tennessee Department of Health (TDOH)  f@diation or chemical exposure.

m their Oak Ridge Reconstruction Report,

Uranium Releases from the Oak Ridge Reservation.

TDOH selected the Scarboro commumt‘y as the reference community because
air modeling results showed uranium sangenlralions in Scarboro were higher than the
concentrations in other areas of Oak Ridge, Because Scarboro residents would have
been exposed to higher levels of uranium than residents in other areas near Oak Ridge,
TDOH concluded that they were the most appropriate population for screening both
maximally and typically exposed mdividuals. ATSDR agrees and; therefore, used the
Scarboro Iocalmn as the reference community to estimate concentrations of uranium in
the air, surface water, and soil in an off-site area where people lived in the past when
uranium releases from the Y-12 plant were higher.

ATSDR evaluated th' e exposure that a person in the area could have recetved from the fol-
lowmg sxpasive pall - breathing dust or particles containing uranium, playing i the
East Fork Poplar C; cek ( EF PC) floodplain soil and water, contacting the soil and water in
the Scarboro community area, eating vegetables grown m the area surrounding the Y-12
plant, eating fish from EFPC, and eating beef or drinking milk from cows raised near the

Y-12 area. (Figure 1 shows an illustration of the area and a list of the concerns evaluated.)

Did past ¥-12 plant uranium releases cause harmful radiation health effects in
pwpie living near the Oak Ridge Reservation?

Th1 total radiation dme 1s 3” tlmes le% tham AT%DR s radmgemc cancer Hi \“\
siig of 5,000 mrem over 70 years, which 1s a level that was determmed to be protec-
‘m/e of human health. Radiation doses below this level are not expected to result in
adverse health effects. Therefore, ATSDR does not expect harmful i health
effects to have occurred from off-site radiation exposure to uranium in the past because
the total dose received was lower than the cancer comparison value. A companison of

rachation doses 1s shown in Figure 4.

Did past Y-12 plant uranium releases cause harmful chemical health effects in
people living near the Oak Ridge Reservation?

TDOH’s dose reconstruction report for uranium releases estimated the average urani-
um air concentration in Scarboro for each year from 1944 to 1995, (Figure 2 presents
a graph of the air concentration LSEII’H?LEGS) For each ya.,ar rhe Lstlmated uranium alr
concentrations were less than 1% of ATSDR s minlmal risk lfevel (MRL} for chronls
BEOOSUE to msoluble forms of uranium m air. C ’gncenn ations bek}w the MRL are not
a health hazard and do not require further evaluation. Therefore, ATSDR concludes that
residents of Oak Ridge were not exposed to uranium in the air at levels that would
cause harmful chemical health effects.

A A
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Figure 2. Estimated Average Annual Air Concentrations of Total Uranium
in Scarboro—Past Exposure
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ATSDR also estimated average yranium doses from the EFPC floodplain soil and sur- .
b3

face water exposure pathways for each year from 1944 to 1990. For several years, ura- .
niwmn doses exceeded ATSDR’s MRL for uranium chemical toxicity. Therefore, ATSDR .
. . . . . . . b3

conducted additional evaluation of the toxicologic literature for doses exceeding the .
. ” . - . . . . [
screening value. ATSDR’s investigation found that all the estimated uranium doses are .
. . .. o -

well below the lowest uranium dose at which the most sensitive health effect (kidney .
.. -_— R &
toxicity) has been observed. Therefore, past exposure to uranium from all surface water .
b3

and soil exposure pathways 1s not a he&ith hdzaﬂd See Flgure 3 for a gmph of the d@c;e .
estimates compared to the MRL and inwssbobservads & .
.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

Figure 3. Estimated Average Annual Doses of Uranium via the Soil and
Surface Waler Pathways—Past Exposure
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Several levels of conservatism were built into the evaluation of past exposures to urani-
um. For example, the majority of the total uranium dose in the past is attributed to fre-
quently eating EFPC fish and homegrown vegetables. For people who did not regularly
eat fish from EFPC or regularly eat vegetables grown near the Y-12 plant, the radiation
and chemical doses would likely have been substantially lower.
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Figure 4. Comparison of Radiation Doses
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Evaluation of Current Uranium Releases (1995-2002)

To determine whether residents living near the Y-12 plant are currently being exposed
to harmiul levels of uranium, ATSDR evaluated recent

+ Soil and surface water data collected in Scarboro by
Florida Agricultural and Mechanical University (FAMU) ATSDR concludes that

and the U.S. Environmental Protection Agency (EPA) the presence of sranium
o o ) _ . ] _ in air, soil, vegelables,
+ Air monitoring data collected by the U.S. Department  zp4 surfage water poses

of Energy (DOE) ap apparent health bar-
+ Surface water samples collected from EFPC by DOE ard to people fiving near

+ DOE data on garden vegetables grown in the Y-12 plant the Y-12 plant.

arca

Are current Y-12 plant uranium releases causing harmful radiation health effects
in peopie living near the Oak Ridge Reservation?

To evaluate the potential for harmful effects from radiation exposure to occur from ura-
mum currently being released from the Y-12 plant, ATSDR calculated a comnutted
effective dose equivalent of 0.216 mrem over 70 years from exposure to yranium i the
representative community (Scarboro) as well as other areas. (See Figure 1 for the key
issues and concerns ATSDR evaluated.) This radiation dose of 0.216 mrem 1s 23,000
times less than the ATSDR radiogenic cancer comparison value of 5,000 mvem over 70
vears. Therefore, ATSDR concludes that radiation doses received from current urani-
um exposures to residents living near the Y-12 plant will not result in harmful health
effects. See Figure 4 for a comparison of radiation doses.

Are current ¥-12 plant uranium veleases causing harmful chemical health effects
in people living near the Oak Ridge Reservation?

To evaluate the potential for harmful effects from chemical exposure to uranium,
ATSDR evaluated exposures through breathing air and eating soil, homegrown vegeta-
bles, and surface water in the representative community, Scarboro.

# The average current uranium air concentrations (5.4 % 10-11 milligrams per
cubic meter (mg/m?) in Scarboro and 1.4 x 10-10 mg/m? in the city of Qak Ridge)
are Over a million times less than ATSDR’s chronic MRL of 8 x 10-3 mg/m® for

iatian of insoluble uranium. (See Figure 5.)

Figure 5. Average Uranium Air Concenirations Compared to the MRL—
Current Exposure
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%+ ATSDR calculated uranium doses from incidental ing 1 of Scarboro soil rang-
ing from 2.0 x 106 milligrams per kilogram per day (mg/kg/day) for an adult male
to 1.4 x 10°5 mg/kg/day for a 6-year old child. These doses are at least 140 times

less than ATSDR’s MRL of 2 x 10% mg/kg/day for chronic exposure to uranium

through mgestion. (See Figure 6.}

Figure 6. Uranium Doses Following Ingestion of Soil—Current Exposure
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* ATSDR calculated uranium doses of 3.0 x 10 and 3.9 x 105 mg/kg/day from
eating vegetables grown m Scarboro. These doses are at least 50 times less than
ATSDR’s MRL of 2 x 10-3 mg/kg/day for chronic exposure to uranium through

mgestion. {See Figure 7.)

Figure 7. Uranium Doses Following Ingestion of Vegetables—Current Exposure
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# The mean uranium concentrations (0.197 micrograms per liter (ug/L) in surface
water from ditches in Scarboro are 100 times less than ATSDR’s comparison value

of 20 ng/L for highly soluble uranium salts.

Theretore, ATSDR concludes that the levels of uranium to which people living near
the Y-12 plant are currently being exposed are below levels that would cause harmful

chemical effects.
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BDaoes soil in Scarboro contain elevated levels of uranium or enviched uranium pro-
duced during various activities at the ¥-12 plant?

To ev&iuat the soil data collected m Scarboro, /XT‘%DR compared the composition of ura-
nium i 2% in Scarboro soil to natural basky i values as well as to soil samples
coﬂected m uncontaminated areas on and off Ehe Oa;k Ridge Reservation. (See Figure 8.)
Overall, this evaluation indicates that the concentrations of uranium detected in Scarboro
are indistinguishable from the background concentrations of uranium in uncontamimated
areas around the reservation. Furthermore, the percentages of uranium in the Scarboro
community are essentially the same as the percentages occurring naturally.

w\
0

%

¥
&

Figure 8. Comparison of the Average Uranium Isotopic Concentrations

1.0E+03 -
U 238 background
1.0E+02
= 1 QE+01
E
jase] g
o LOE+00
=
3
£ 1000
£ 10B-01
=5
1.OE-02
1.0E-03 -
satural Scarboro average WO average Backgronn erage
o EPA FAMU DOE
17034 5.50E-03 6.80E-03 1.006E-06 526803
17235 720E-01 1.50E+00 1.34E+00 1.O08E+00
H17238 3.93E+01 9.85E+01 3.87E+01 9.89E+01

Avre the residents in Oak Ridge areas other than Scarboro being exposed to harmfui
levels of uranium?

Residents of Oak Ridge m areas other than Scarboro are not bemg exposed to harmful
levels of yranium. TDOH’s modeling of uranium releases from the Y-12 plant indicated
that the Scarboro community was most likely to have received the highest exposure to
uranium released from the Y-12 plant. All of the exposure pathways evaluated by
ATSDR m Scarboro, for both radiation and chemical health effects, indicated that the
uranium doses received were too low to pose a health hazard. Therefore, if the Scarboro
community (the population likely to have received the highest uranium exposures from
the Y-12 plant)—was not exposed m the past to harmful levels of uranium from the
Y-12 plant and 15 not currently exposed to harmful levels of uranium from the Y-12
plant—then other Oak Ridge residents and persons living near the Y-12 plant are also
not being exposed to harmful levels of uranium.
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Table 1. Summary of ATSDR’s Evaluation of Exposure of OH-Sile Populalions
to Past and Current Releases of Uranium From the ¥-12 Plant
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Ahout Uranium

Urantum 1s a naturally occurring element. It is
found in very small amounts in nature 1n the form
of minerals. Rocks, soil, surface and under-
ground water, air, plants, and amimals all contain
varymg amounts of uranium. Its naturally occur-
ring 1sotopes are uranium 234, yranium 235, and
urantum 238. All three isotopes behave the same
chemically, so any combimation of the three
would have the same chemical effect on the
body. However, the three isotopes have different
radioactive properties.

143 or 146
Heutrons

. 82
Electrons
The mdustrial process called enrichment 1s used to increase the amount of uranium 234
and uranium 235 and decrease the amount of uranium 238 in natural uranium. The
product of this process is called enriched uranium, and the leftover uranium 238 1s
called depleted uranimam. Enriched uranium 1s more radicactive than natural uranium,
and natural uranium 18 more radioactive than depleted uranium.

Uranium is a chemical substance that is also weakly radioactive, and most of the
radiation it gives off cannot travel far. If the uranium is outside your body (in so1l, for
example), most of its radiation cannot penetrate vour skin and enter your body. To
be exposed to radiation from uranium, you have to eat, drink, or breathe it, or get it
on your skin. If a person 15 exposed to uranium, many factors determine whether the
person will be harmed. The factors include dose (how much), duration (how long),
distance (how close), shielding (what is between the person and the uranium), and
route of exposure (how a person comes into contact with the uranium}). The organ that
15 most sensitive to chemical effects from uranium exposure 1s the kidney. In amimals,
kidney damage is the principal toxic effect of exposure to uranium. The same effects
can occur in humans if the dose 1s high enough.

There 1s also a chance of getting §3088¢ from any radioactive material like uranium.
However, no human cancer of any type has ever been seen as a result of exposure to
natural or depleted uranium. Because enriched vranium is more radioactive than nat-
ural uranium, the chance of getting cancer 1s greater if a person is exposed to enriched
vranium. Eating food or drinking water that has normal amounts of uranium will most
likely not cause cancer or other health problems 1n most people.

ATSDR has evaluaied estimales of the

not teported any chemical or radiological
effects on human development. Studies of ani-
mals report that very high doses of uranium n
drinking water—doses far above any plausi-
ble human exposure——can affect the develop-
ment of the fetus m laboratory animals. There
is no evidence to suggest that uranium can
cause these problems in pregnant women who
take in normal amounts of uranium from food
and water or breathe air around a hazardous
waste site that contams urantum.

uranium doses o which people living
near the ¥-12 plani received in the past
and has evaluated the uranipm doses
to which people are currentigy receiv-
ing. Affer thorpugh evaluation of the
health effects associaled with those
doses, ATSDR does not expest kidney
probiems, cancer, developmental
effects, or any other harmful health
effecis to resuit from exposure I
uranium refeased from the Y-12 plant.
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What other issues is ATSDR evalualing at the Oak Ridge Reservation?

In addition to the public health assessment on uranium releases from the Y-12 plant,
ATSDR scientists are conducting public health assessments on the following issues
related to the Oak Ridge Reservation:

* Mercury

% Jodime 131

+ Radionuclides from White Oak Creek

% Polychlorinated biphenyls

%+ Uraniom and fluornide releases from the K-25 site
+ TSCA incinerator

% Off-site groundwater

%+ Screening for current chemical exposures

Please note: ATSDR and ORRHES do not address public health issues related to
workplace exposure or risk. Information specific to workers can be found on the
Internet at hip:/Veedr.ibl.gov. This site provides information about epidemiologic
studies of U.S. Department of Energy workers, including studies of Oak Ridge
Reservation workers at the Y-12, X-10, and K-25 sites.

Where can | get more information?

You can get more detailed mformation from the ATSDR Y-12 Uranium Releases
Public Health Assessment, which is available on the ORRHES Web site at
http://'www.atsdr.cde.gov/HAC oakridge/index. html and on ATSDR’s Web site at
hitp:rwww.atsdrede.gov/. You may also contact ATSDR headquarters toll free at
1-888-42ATSDR (1-888-422-8737) or contact Jack Hanley or William Taylor.

Jack Hanley, M.PH. CDR William Taylor, Ph.D., DABT
Environmental Health Scientist ATSDR Oak Ridge Field Office
ATSDR 197 South Tulane Avenue
1600 Clifton Rd., NE (E-32) Oak Ridge, TN 37830
Atlanta, GA 30337 Phone: 865-220-0295
Phone: 1-888-422-8737 Fax: 865-220-0457
404-498-0358 Mailing address: P.O. Box 5088
E-mail: jhanley@cdce. gov Oak Ridge, TN 37831-5088
E-mail: wiayloriwcdc.gov
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